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DETAILED ACTION 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-37 are rejected under 35 U.S.C. 102(e) as being anticipated by Schmitt et al 
(6,913,992 32). 

1 . Regarding claim 1, Schmitt et al discloses a method for processing a substrate in a 
processing chamber comprising: positioning the substrate in a processing chamber (column 2, 
lines 45-58); introducing a processing gas into the processing chamber, wherein the processing 
gas comprises one or more hydrocarbon compounds and an argon carrier gas (column 4, lines 
34-67 thru column 5, lines 1-13); generating a plasma of the processing gas by applying power 
from a dual- frequency RF source (column 5, lines 58-65); and depositing an amorphous carbon 

4 

layer on the substrate (column 5, lines 58-65; silicon carbide). 

2. Regarding claim 2, Schmitt et al discloses further comprising etching the 
amorphous carbon layer to form a patterned amorphous carbon layer (column ll, lines 49-51). 

3. Regarding claim 3, Schmitt et al discloses wherein the one or more hydrocarbon 
compounds have the general formula C x H y , wherein x has a range of 2 to 4 and y has a range of 2 
to 10 (column 4, lines 33-67). 
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4. Regarding claim 4, Schmitt et al discloses wherein the one or more hydrocarbon 
compounds are selected from the group consisting of propylene (C 3 H6), propyne (C3H4), propane 
(C3H8), butane (C4Hio) 3 butylene (C4H8), butadiene (C^), acetelyne (C 2 H 2 ), and combinations 
thereof (column 4, lines 33-67). 

5. Regarding claim 5, Schmitt et al discloses removing the amorphous carbon layer 
from the substrate using a hydrogen-containing plasma, an oxygen-containing plasma, or 
combination thereof (column 9, lines 52-58). 

6. Regarding claim 6, Schmitt et al discloses wherein the generating the plasma 
comprises applying a first RF power at a first frequency and applying a second RF power at a 
second frequency less than the first frequency (column 9, lines 59-67 thru column 10, lines 1-3). 

7. Regarding claim 7, Schmitt et al discloses wherein the generating the plasma 
comprises applying a first RF power between at a first frequency between about 10 Mhz and 
and about 30 Mhz applying a second RF power at a Second frequency between about 100 kHz 
and about 500 KHz (column 9, lines 64-67 thru column 10, lines 1-3). 

8. Regarding claim 8, Schmitt et al discloses wherein the ratio of second RF power 
to first RF power is less than about 0.6:1 (column 9, lines 64-67 thru column 10, lines 1-3). 

9. Regarding claim 9, Schmitt et al discloses a method for processing a substrate in a 
processing chamber, comprising: forming a dielectric material layer on a surface of the 
substrate (Figure 1, reference 1 10); depositing one or more amorphous carbon layers on the 
dielectric material layer by a process comprising (Figure 1, reference 114): introducing a 
processing gas comprising one or more hydrocarbon compounds and an argon carrier gas 
(column 4, lines 36-67 thru column 5, lines 1-13); generating a plasma of the processing gas by 
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applying power from a dual-frequency RF source (column 5, lines 14-57); etching the one or 
more amorphous carbon layers to form a patterned amorphous carbon layer (column 11, lines 
49-54); and etching feature definitions in the dielectric material layer corresponding to the 
patterned one or more amorphous carbon layers (column 11, lines 55-65). 

10. Regarding claim 10, Schmitt et al discloses removing the one or more 

4 

amorphous carbon layers (Figure 2C, reference 1 14); and depositing a conductive material on 
the surface of the substrate (Figure 2F, reference 126). 

1 1 . Regarding claim 11, Schmitt et al discloses depositing an anti-reflective 
coating on the one or more amorphous carbon layers (Figure 2E, reference 118); and patterning 
resist material on the anti-reflective coating (Figure 2E, reference 122); and etching the anti- 
reflective coating prior to or concurrent with etching the one or more amorphous carbon 
layers (column 13, lines 1-22). 

12. Regarding claim 12, Schmitt et al discloses wherein the hydrocarbon compound 
has the general formula C x H y , wherein x has a range of 2 to 4 and y has a range of 2 

to 10 (column 4, lines 33-67). 

13. Regarding claim 13, Schmitt et al discloses wherein the one or more hydrocarbon 
compounds are selected from the group consisting of propylene (C3H6), propyne (C3H4), propane 
(C 3 H 8 ), butane (C 4 Hi 0 ) 5 butylene (C 4 H 8 ), butadiene (C^), acetelyne (C 2 H 2 ), and combinations 
thereof (column 4, lines 33-67). 

14. Regarding claim 14, Schmitt et al discloses wherein the generating the plasma 
comprises applying a first RF power at a first frequency and applying a second RF power 

at a second frequency less than the first frequency (column 9, lines 59-67 thru column 10, lines 
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1-3). 

15. Regarding claim 15, Schmitt et al discloses wherein the generating the plasma 
comprises applying a first RF power between at a first frequency between about 10 Mhz and 
about 30 Mhz applying a second RF power at a second frequency between about 100 

kHz and about 500 KHz (column 9, lines 64-67 thru column 10, lines 1-3). 

16. Regarding claim 16, Schmitt et al discloses wherein the ratio of second RF power 

4 

to first RF power is less than about 0.6: 1 (column 9, lines 64-67 thru column 10, lines 1-3). 

17. Regarding claim 17, Schmitt et al discloses wherein at least one of the one or 
more amorphous carbon layers comprise an anti-reflective coating (Figure 2E, reference 1 14). 

18. Regarding claim 18, Schmitt et al discloses wherein the anti-reflective coating is a 
material selected from the group of silicon nitride, silicon carbide, carbon-doped silicon oxide, 
amorphous carbon, and combinations thereof (Figure 2E, reference 114). 

19. Regarding claim 19, Schmitt et al discloses further comprising depositing a 
barrier layer prior to depositing the dielectric material (Figure 1, reference 1 12). 

4 

20. Regarding claim 20, Schmitt et al discloses further comprising removing the resist 
material prior to etching feature definitions in the dielectric layer (column 13, lines 9-37). 

21. Regarding claim 21, Schmitt et al discloses wherein the etch selectivity of 
amorphous carbon to the dielectric material is greater than about 1:10 (Figure 1). 

22. Regarding claim 22, Schmitt et al discloses a method for processing a substrate, 
comprising: depositing one or more dielectric layers on a substrate surface, wherein the one or 
more dielectric layers comprise silicon, oxygen, and carbon and has a dielectric constant of 
about 3 or less (Figure 1, reference 1 10, 1 15 and 118); forming one or more amorphous carbon 
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layers on the one or more dielectric layers by a process comprising (Figure 1, references 1 12 
and 1 14): introducing a processing gas comprising one or more hydrocarbon compounds and an 
argon carrier gas (column 4, lines 34-67 thru column 5, lines 1-13); generating a plasma of the 
processing gas by applying power from a dual-frequency RF source (column 5, lines 14-57); 
defining a pattern in at least one region of the one or more amorphous carbon layers (column 
11, lines 53-58); forming feature definitions in the one or more dielectric layers by the pattern 
formed in the at least one region of the one or more amorphous carbon layers (Figure 1, 
reference 116); and depositing one or more conductive materials in the feature definitions 
(Figure 2H, reference 126). 

23. Regarding claim 23, Schmitt et al discloses further comprising removing the one 
or more amorphous carbon layers by exposing the one or more amorphous carbon layers to 

a plasma of a hydrogen-containing gas prior to depositing one or more conductive materials in 
the feature definitions (Figure 2C, reference 1 14). 

24. Regarding claim 24, Schmitt et al discloses wherein the hydrogen-containing gas 
comprises a gas selected from the group of hydrogen, ammonia, water vapor, and combinations 
thereof (column 5, lines 24-42). 

25. Regarding claim 25, Schmitt et al discloses wherein the plasma is generated by 
applying a power level between about 0. 15 watts/cm. sup. 2 and about 5 watts/cm. sup. 2 to the 
chamber between for between about 10 seconds and about 120 seconds (column 5, lines 43-57). 

26. Regarding claim 26, Schmitt et al discloses polishing the one or more conductive 
materials and stopping on the one or more amorphous carbon layers (column 13, lines 1-37); 
and removing the one or more amorphous carbon layers by exposing the one or more 



Application/Control Number: 1 0/799, 1 46 Page 7 

Art Unit: 2813 

i 

amorphous carbon layers to a plasma of a hydrogen-containing gas (Figure 2H, reference 1 14). 

27. Regarding claim 27, Schmitt et al discloses depositing an anti-reflective 
coating on the one or more amorphous carbon layers (Figure 2H, reference 118); and patterning 
resist material on the anti-reflective coating (Figure 2H, reference 122); and etching the anti- 
reflective coating prior to or concurrent with etching the one or more amorphous carbon layers 
(column 13, lines 1-22). 

28. Regarding claim 28, Schmitt et al discloses wherein the hydrocarbon compound 
has the general formula C x H y , wherein x has a range of 2 to 4 and y has a range of 2 

to 10 (column 4, lines 33-67). 

29. Regarding claim 29, Schmitt et al discloses wherein the one or more hydrocarbon 
compounds are selected from the group consisting of propylene (C 3 H6), propyne (C 3 H 4 ), propane 
(C 3 H 8 ), butane (C4H10), butylene (C^g), butadiene (C 4 H 6 ), acetelyne (C 2 H 2 ), and combinations 
thereof (column 4, lines 33-67). 

30. Regarding claim 30, Schmitt et al discloses wherein the one or more hydrocarbon 
compounds further comprises one or more fluorinated derivatives of the one or more 
hydrocarbon compounds (column 6, lines 18-47). 

3 1 . Regarding claim 3 1 , Schmitt et al discloses wherein the generating the plasma 
comprises applying a first RF power at a first frequency and applying a second RF power 

at a second frequency less than the first frequency (column 9, lines 59-67 thru column 10, lines 
1-3). 

32. Regarding claim 32, Schmitt et al discloses wherein the generating the plasma 
comprises applying a first RF power between at a first frequency between about 10 Mhz and 
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about 30 Mhz applying a second RF power at a second frequency between about 100 
kHz and about 500 KHz (column 9, lines 64-67 thrupolumn 10, lines 1-3). 

33. Regarding claim 33, Schmitt et al discloses wherein the ratio of second RF power 
to first RF power is less than about 0.6:1 (column 9, lines 64-67 thru column 10, lines 1-3). 

34. Regarding claim 34, Schmitt et al discloses wherein the anti-reflective coating is a 
material selected from the group of silicon nitride, silicon carbide, carbon-doped silicon oxide, 
amorphous carbon, and combinations thereof (Figure 2F, reference 114). 

35. Regarding claim 35, Schmitt et al discloses further comprising depositing a 
barrier layer prior to depositing the at least one dielectric material (Figure 1, reference 1 12). 

36. Regarding claim 36, Schmitt et al discloses wherein the etch selectivity of 
amorphous carbon to the dielectric material is greater than about 1:10 (Figure 1). 

37. Regarding claim 37, Schmitt et al discloses wherein at least one of the one or 
more amorphous carbon layers comprise an anti-reflective coating (Figure 2F, reference 1 14). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica D. Harrison whose telephone number is 571-272-1959. 
The examiner can normally be reached on M-F 7:00am-3 :30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr. can be reached on 571-272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



4 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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